TCT-139: Human Cardiac Auricle Contains Proliferating alpha-mhc Positive Precursor Cells  by unknown
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5HVXOWV(XWKDQL]HGSLJVKDGELIXUFDWLRQVWHQWVLQWKH/&[20/$''LDJDQG3'$3/%'HYLFH
VL]HV UDQJHG PPPP9LVXDO LQVSHFWLRQ VKRZHGZHOODSSRVHG VWHQWVZLWK FRPSOHWH
FRYHUDJHRI WKHFDULQD6XUYLYDOSLJVKDGELIXUFDWLRQ VWHQWV LQ WKH/&[20ZLWKDGHYLFH VL]HRI
PPGD\DQJLRJUDPVUHYHDOHGPRGHUDWHUHVWHQRVLVLQWKHERG\RIWKHGDXJKWHUEUDQFKZLWK
QRUHVWHQRVLVLQWKHYHVVHOFDULQDLQRQHSLJDQGRVWLDOGDXJKWHUEUDQFKUHVWHQRVLVLQWKHVHFRQGSLJ
%RWKVXUYLYDOSLJVKDGQRUHVWHQRVLVRIWKHPRWKHUYHVVHOVWHQW
&RQFOXVLRQ 7KH $%6 %LIXUFDWLRQ 6WHQW 'HOLYHU\ 6\VWHP LV D QRYHO VWHQW SODWIRUP GHVLJQHG WR
UHSURGXFLEO\ SHUPLW VWHQWLQJ LQ ELIXUFDWLRQ OHVLRQV UHJDUGOHVV RI EUDQFK DQJXODWLRQ 7KLV VWXG\
SURYLGHVSUHOLPLQDU\HYLGHQFHRIIHDVLELOLW\DQGVKRUWWHUPHI¿FDF\LQDSRUFLQHPRGHO$GGLWLRQDO
KXPDQLPSODQWWULDOVDUHZDUUDQWHGWRIXUWKHUYDOLGDWHWKHXVHRIWKLVGHYLFHIRUFRURQDU\ELIXUFDWLRQV
OHVLRQV
7&7
$XWRORJRXV%RQH0DUURZ&HOO,PSODQWDWLRQ$WWHQXDWHV/HIW9HQWULFXODU5HPRGHOLQJDQG
,PSURYHV+HDUW)XQFWLRQLQ3RUFLQH0\RFDUGLDO,QIDUFWLRQ$Q(FKRFDUGLRJUDSKLF6L[
0RQWK$QJLRJUDSKLFDQG0ROHFXODU&HOOXODU6WXG\
+VLX<X)DQJ7]X+VLHQ7VDL6KX.DL+VXHK6D\HG0$EGRX&KHQJ+VX<DQJ&KLHQ-HQ
&KHQ&KLOLQJ+DQJ&KLK<XDQ)DQJ<XDQ.DL+VLHK&KLXQJ-HQ:X+RQ.DQ<LS
'LYLVLRQRI&DUGLRORJ\'HSDUWPHQWRI,QWHUQDO0HGLFLQH.DRKVLXQJ&KDQJ*XQJ0HPRULDO
+RVSLWDO.DRKVLXQJ&LW\7DLZDQ
%DFNJURXQG:HLQYHVWLJDWHGWKHSRWHQWLDOEHQH¿WVDQGWKHXQGHUO\LQJPHFKDQLVPVRIDXWRORJRXV
ERQHPDUURZGHULYHGPRQRQXFOHDUFHOO%0'01&LPSODQWDWLRQLQDSRUFLQHPRGHORIDFXWHDQWHULRU
ZDOOP\RFDUGLDO LQIDUFWLRQ $$:0,E\ VWXG\LQJPRQWK OHIWYHQWULFXODU /9 IXQFWLRQDQG/9
UHPRGHOLQJ
0HWKRGV$IWHUEHLQJDVSLUDWHGIURPLOLDFFUHVWDQGFXOWXUHGIRUZHHN%0'01&VZHUHLPSODQWHG
LPPHGLDWHO\DIWHU$$:0,LQGXFWLRQWKURXJKOHIWDQWHULRUGHVFHQGLQJDUWHU\OLJDWLRQ7KLUW\PDOH
PLQLSLJVNJZHUHHTXDOO\GLYLGHG LQWRJURXS>$$:0,SOXVVDOLQH LQMHFWLRQ LQWR LQIDUFW
LVFKHPLDDUHD,$@JURXS$$:0,SOXV[%0'01&WUDQVSODQWDWLRQLQWRQRQ,$JURXS
 $$:0,SOXV [%0'01& WUDQVSODQWDWLRQ LQWR ,$ JURXS  VKDP FRQWURO SOXV [
%0'01&WUDQVSODQWDWLRQLQWR/9P\RFDUGLXPDQGJURXSQRUPDOFRQWURO
5HVXOWV%\GD\HFKRFDUGLRJUDSK\GHPRQVWUDWHGDQLQFUHDVHG/9HQGGLDVWROLFDQGHQGV\VWROLF
GLPHQVLRQV EXW UHGXFHG/9 HMHFWLRQ IUDFWLRQ /9() LQ JURXSV  DQG  WKDQ LQ RWKHU JURXSV DOO
S6L[PRQWKDQJLRJUDSKLF VWXG\VKRZHGD ORZHU/9()DQGZDOOPRWLRQVFRUHEXWDKLJKHU
PLWUDOUHJXUJLWDWLRQLQJURXSVDQGWKDQLQRWKHUJURXSVDOOS,Q,$DQGSHULLQIDUFWDUHDWKH
QXPEHURIVPDOOYHVVHOVDQGP51$H[SUHVVLRQVRIHQGRWKHOLDOQLWULFR[LGHV\QWKDVH%FOLQWHUOHXNLQ
,/ DQG SHUR[LVRPHSUROLIHUDWRUDFWLYDWHG UHFHSWRU  FRDFWLYDWRU ZHUH ORZHUZKHUHDV WKH
QXPEHURIDSRSWRWLFQXFOHLFDVSDVH%D[HQGRWKHOLQ,/DQGPDWUL[PHWDOORSURWHLQDVHZHUH
KLJKHULQJURXSVDQGWKDQLQRWKHUJURXSVDOOS
&RQFOXVLRQV$XWRORJRXV%0'01&WUDQVSODQWDWLRQLQWR,$UDWKHUQRQ,$LPSURYHV/9IXQFWLRQDQG
UHGXFHV/9UHPRGHOLQJYLDHOLFLWLQJDEURDGVSHFWUXPRIPROHFXODUFHOOXODUGHIHQVLYHPHFKDQLVPV
7&7
7KH1RYHO6\QWKHWLF3HSWLGH365&'&51+,V$0RUH3RWHQW,QKLELWRU7KDQ$VSLULQ$QG
+HSDULQ,Q$Q([SHULPHQWDO&DURWLG$UWHU\7KURPERVLV0RGHO
1LFN'3DSDPLFKDHO(OHQL06WDWKRSRXORX9DVVLOLNL'5RXVVD&RQVWDQWLQRV9
(QJOH]RSRXORV9DVVLOLV0RXVVLV9DVVLOLV7VLNDULV&KULVWRV6.DWVRXUDV.DWHULQD.1DND
$OH[DQGURV'7VHOHSLV/DPSURV.0LFKDOLV
'HSDUWPHQWRI&DUGLRORJ\8QLYHUVLW\+RVSLWDORI,RDQQLQD,RDQQLQD*UHHFH'HSDUWPHQW
RI&KHPLVWU\8QLYHUVLW\RI,RDQQLQD,RDQQLQD*UHHFH'HSDUWPHQWRI&DUGLRORJ\DQG
0LFKDHOLGLRQ&DUGLDF&HQWHU8QLYHUVLW\RI,RDQQLQD,RDQQLQD*UHHFH
%DFNJURXQG,QDFXWHFRURQDU\V\QGURPHVSODWHOHWDFWLYDWLRQDQGDJJUHJDWLRQDUHSULPDULO\PHGLDWHG
E\*3,,E,,,DUHFHSWRUVWKDWELQGWRWKHLUOLJDQGVWKURXJKWKH5*'$UJ*O\$VSVHTXHQFH:HKDYH
SUHYLRXVO\UHSRUWHGWKHV\QWKHVLVRIDF\FOLFSHSWLGHWKH66365&'&51+WKDWH[HUWVDQWLSODWHOHW
HIIHFWV WKURXJK QRQ5*' LQWHUDFWLRQV LQ FRQWUDVW WR *3,,E,,,D LQKLELWRUV XVHG LQ FRQWHPSRUDU\
FOLQLFDOSUDFWLFH,QWKHSUHVHQWVWXG\ZHUHSRUWWKLVSHSWLGH¶VHIIHFWVFRPSDUHGWRDVSLULQDQGKHSDULQ
RQDQH[SHULPHQWDOUDEELWFDURWLGDUWHU\WKURPERVLVPRGHO
0HWKRGV )RXU DQLPDO JURXSV Q  LQ HDFK JURXS UHFHLYHG L QRUPDO VDOLQH FRQWURO JURXS LL
KHSDULQ ,8NJK LLL DVSLULQPJNJ DQG LY 66365&'&51+PJNJEROXVSOXV
PJNJK &DURWLG DUWHU\ EORRG ÀRZ ZDV FRQWLQXRXVO\ PRQLWRUHG ZKLOH WKURPEXV IRUPDWLRQ ZDV
LQGXFHGE\HOHFWULFDOVWLPXODWLRQDSSOLHGRQWKHFDURWLG¶VH[WHUQDOVXUIDFHPLQDIWHUWKHLQLWLDWLRQ
RIHDFKFRPSRXQGDGPLQLVWUDWLRQ([YLYRSODWHOHWDJJUHJDWLRQWR0$'3DQG0$$ZDV
GHWHUPLQHGDWEDVHOLQHDQGPLQDIWHUFRPSRXQGDGPLQLVWUDWLRQ7KHWKURPEXVZDVUHPRYHGDQG
ZHLJKHGDWPLQDIWHUHOHFWULFDOVWLPXODWLRQ7KHVDIHW\RIWKHFRPSRXQGVWHVWHGZDVDVVHVVHGE\WKH
DPRXQWRIEORRGDFFXPXODWHGRQDSUHZHLJKHGJDX]HSRVLWLRQHGRQDVWDQGDUGL]HGLQFLVLRQSHUIRUPHG
RQWKHDQWHULRUDEGRPLQDOZDOO
5HVXOWV$WWKHHQGRIWKHH[SHULPHQWWKHFDURWLGDUWHU\ZDVWRWDOO\RFFOXGHGLQWKHFRQWUROJURXS
ZKLOHFDURWLGEORRGÀRZZDVSUHVHUYHGZLWKWKHSHSWLGHDQGDVSLULQDWDQGRI
EDVHOLQHÀRZVLJQL¿FDQWO\PRUHWKDQZLWKKHSDULQRIEDVHOLQHS7KHSHSWLGH
VLJQL¿FDQWO\UHGXFHGWKURPEXVZHLJKWFRPSDUHGWRDVSLULQKHSDULQDQGSODFHERYV
 DQG  PJ UHVSHFWLYHO\ S IRU DOO FRPSDULVRQV ,QKLELWLRQ RI $'3LQGXFHG
DJJUHJDWLRQZDVVLJQL¿FDQWO\KLJKHUZLWKWKHSHSWLGHWKDQDVSLULQKHSDULQDQGSODFHER
YVDQGUHVSHFWLYHO\SIRUDOOFRPSDULVRQV,QKLELWLRQRI$$
LQGXFHG DJJUHJDWLRQZDV VLJQL¿FDQWO\ KLJKHU LQ WKH SHSWLGH DQG DVSLULQ JURXSV  DQG
 UHVSHFWLYHO\ FRPSDUHG WR KHSDULQ DQG SODFHER  DQG  UHVSHFWLYHO\
SIRUDOOFRPSDULVRQV1RGLIIHUHQFHVLQEORRGORVVZHUHREVHUYHGDPRQJWKHJURXSV
&RQFOXVLRQV 7KH F\FOLF QRQ5*' SHSWLGH 66 365&'&51+ VLJQL¿FDQWO\ SUHVHUYHV FDURWLG
EORRGÀRZFRPSDUHGWRKHSDULQDQGUHGXFHVWKURPEXVZHLJKWFRPSDUHGWRDVSLULQDQGKHSDULQE\
VXEVWDQWLDOO\LQKLELWLQJSODWHOHWDJJUHJDWLRQ
7&7
$XWRORJRXV%RQH0DUURZ0RQRQXFOHDU&HOOV7UDQVSODQWDWLRQ,Q3DWLHQWV:LWK7\SH
'LDEHWHV7KUHHPRQWK)ROORZXS5HVXOWV
$QGUHMV(UJOLV'DFH6RQGRUH$QGLV'RPEURYVNLV6DQGD-HJHUH,QJD1DUEXWH$QGULV
6NULGH'DFH-XKQHYLFD$ORQD*UDYH,QHVH&DNVWLQD$QQD5DPDWD6WXQGD(ULNV
-DNREVRQV
/DWYLDQ&HQWUHRI&DUGLRORJ\3DXOV6WUDGLQV&OLQLFDO8QLYHUVLW\+RVSLWDO5LJD
/DWYLD&HQWUHRI&HOO7UDQVSODQWDWLRQ3DXOV6WUDGLQV&OLQLFDO8QLYHUVLW\+RVSLWDO5LJD
/DWYLD
%DFNJURXQG7KHSUHVHQFHRIGLDEHWHVPHOOLWXVKDVDGHOHWHULRXVHIIHFWRQFRURQDU\DUWHU\GLVHDVH
*O\FHPLFFRQWUROUHGXFHVWKHFDUGLRYDVFXODUULVN2XUJRDOZDVWRHYDOXDWHWKHVDIHW\DQGHI¿FDF\
RIDXWRORJRXVERQHPDUURZPRQRQXFOHDUFHOOV%00&WUDQVSODQWDWLRQLQSDQFUHDWLFFLUFXODWLRQIRU
WUHDWPHQWRISDWLHQWVZLWKGLDEHWHVPHOOLWXV
0HWKRGV:HHQUROOHGSDWLHQWVZLWKFRURQDU\DUWHU\GLVHDVHDQG7\SHGLDEHWHVIRUPRUHWKDQ
\HDUVZKRZHUHUHFHLYLQJRUDODQWLK\SHUJO\FHPLFWKHUDS\:HDVSLUDWHGPOERQHPDUURZYLDLOLDF
FUHVWVDQGLVRODWHG%00&VZKLFKZHUHWKHQLQIXVHGWRWKHSDQFUHDVGLUHFWO\YLDEUDQFKHVRIVSOHQLF
DUWHU\RUVXSHULRUSDQFUHDWLFRGXRGHQDODUWHU\GXULQJRFFOXVLRQRIWKHGLVWDOOXPHQXVLQJRYHUWKHZLUH
EDOORRQV3DWLHQWVZHUHIROORZHGXSIRUPRQWKVSRVWSURFHGXUH7KHORQJWHUPIROORZXSLVRQJRLQJ
5HVXOWV 7KH FHOO WKHUDS\ ZDV SHUIRUPHG ZLWKRXW DQ\ SHULSURFHGXUDO FRPSOLFDWLRQ 'XULQJ WKH
PRQWK IROORZXS QRQH RI WKH SDWLHQWV KDG VHULRXV DGYHUVH HYHQWV  SDWLHQWV  VKRZHG DQ
LPSURYHG JO\FHPLF FRQWURO DOO SDWLHQWV UHPDLQHG LQVXOLQ LQGHSHQGHQW 7KHUH ZDV D VLJQL¿FDQW
GHFUHDVHLQ+E$FIURPDWEDVHOLQHWRGXULQJPRQWKVIROORZXSS DQGRI
WKHSDWLHQWVKDG+E$FEHORZE\PRQWKV
&RQFOXVLRQ2XUVWXG\VKRZVWKDWDXWRORJRXV%00&WUDQVSODQWDWLRQYLDEUDQFKHVRIFHOLDFDUWHU\
WRSDQFUHDVLVVDIHDQGSURYLGHVDQHIIHFWLYHJO\FHPLFFRQWURO)XUWKHUUDQGRPL]HGFRQWUROOHGFOLQLFDO
WULDOVZLOOEHUHTXLUHGWRFRQ¿UPWKHVH¿QGLQJV
7&7
7KH,PSDFWRI(QGRWKHOLDO3URJHQLWRU&HOO0RELOL]DWLRQ$IWHU3HUFXWDQHRXV&RURQDU\
,QWHUYHQWLRQ,Q3DWLHQWV:LWK$FXWH0\RFDUGLDO,QIDUFWLRQ
6HR1D+RQJ<RXQJNHXQ$KQ+\DQJ+HH&KR1DP6LN<RRQ'RR6XQ6LP0\XQJ+R-HRQJ
-HRQJ*ZDQ&KR-RQJ&KXQ3DUN-XQJ&KDHH.DQJ
&KRQQDP1DWLRQDO8QLYHUVLW\+RVSLWDO*ZDQJMX.RUHD5HSXEOLFRI
3XUSRVH&LUFXODWLQJHQGRWKHOLDOSURJHQLWRUFHOOV(3&VDUHNQRZQWREHLQYROYHGLQYDVFXORJHQHVLV
DQGPRELOL]HGDIWHUDFXWHP\RFDUGLDOLQIDUFWLRQ$0,:HLQYHVWLJDWHGWKHUHODWLRQEHWZHHQWKH(3&
PRELOL]DWLRQDQGLPSURYHPHQWRIOHIWYHQWULFXODU/9IXQFWLRQDQGSUHGLFWRUIRU(3&PRELOL]DWLRQ
0HWKRGV:HHQUROOHGSDWLHQWVZLWKGHFUHDVHG/9HMHFWLRQIUDFWLRQ()ZKRXQGHUZHQW
SHUFXWDQHRXV FRURQDU\ LQWHUYHQWLRQ 3&, IRU$0,7KH QXPEHU RI(3& DQG WKH OHYHOV RI VHUXP
YDVFXODU HQGRWKHOLDO JURZWK IDFWRU 9(*) PDFURSKDJH FKHPRDWWUDFWDQW SURWHLQ 0&3 DQG
LQWHUOHXNLQ ,/ZHUHPHDVXUHG LQSHULSKHUDOEORRGEHIRUH3&,DQGDIWHUGD\VRI3&,7KH
IROORZXS/9()ZDVPHDVXUHGPRQWKVDIWHU3&,$FFRUGLQJWRWKHPRELOL]DWLRQRI(3&SDWLHQWV
ZHUHGLYLGHGLQWRJURXSV>JURXS,PRELOL]HGJURXSQ JURXS,,QRQPRELOL]HGJURXSQ @
5HVXOWV%DVHOLQH&'ORZ&'9(*)5FHOOVZHUHVLJQL¿FDQWO\KLJKHULQWKHJURXS,,WKDQWKH
JURXS,YVOHXNRF\WHS 7KHFKDQJHRI&'ORZ&'9(*)5
FHOOV ZHUH VLJQL¿FDQWO\ KLJKHU LQ WKH JURXS , WKDQ WKH JURXS ,,  YV 
OHXNRF\WHS 7KHJURXS,KDGORZHU1WHUPLQDOSUR%W\SHQDWULXUHWLFSHSWLGHOHYHOV17
SUR%13 WKDQ WKH JURXS ,,  YV  SJP/ S  UHVSHFWLYHO\ 7KH
EDVHOLQH OHYHOV RI 9(*)0&3 DQG ,/ZHUH QRW VLJQL¿FDQWO\ GLIIHUHQW 7KH OHYHO RI 9(*)
LQFUHDVHGVLJQL¿FDQWO\DWGD\DIWHU3&,LQWKHJURXS,EXWQRWWKHJURXS,,SJP/WRSJ
P/S  LQ WKHJURXS , SJP/ WRSJP/S 7KHEDVHOLQH/9()ZDV VLPLODU
EHWZHHQWKHJURXSVYVS $WPRQWKDIWHU3&,WKH/9()ZDVLPSURYHG
VLJQL¿FDQWO\LQ*URXS,WRS,QPXOWLYDULDWHDQDO\VLV%DVHOLQH17SUR%13
OHYHODQG¨9(*)9(*)DWGD\PLQXVEDVHOLQH9(*)ZHUHDVVRFLDWHGZLWK(3&PRELOL]DWLRQ
25&,S 25&,S UHVSHFWLYHO\DQG
(3&PRELOL]DWLRQZDVDQLQGHSHQGHQWSUHGLFWRURI/9IXQFWLRQDOLPSURYHPHQW25&,
WRS 
&RQFOXVLRQ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